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,.-'L The feasibility and implications of the use of the 
polymerase chain reaction (PCR) assay in stud- 
ies of HlVl motherto child transmission in Africa 
were investigated. Uncultured leukocyte blood 
cells (PBL) obtained in Brazzaville (Congo) from 
newborns and infants (mean age = 27 weeks) of 
infected mothers were tested. HlVl DNA se- 
quences were identified in the PBL of six of eight 
newborns and 14 of 23 babies born to  HIVI-pos- 
itive mothers. In addition two of four babies, 
who at birth had been seropositive and subse- 
quently were seronegative, were HlVl DNA pos- 
itive by PCR. This study demonstrates directly, 
therefore, a high rate of HlVl transmission in 
Africa; it also indicates that PCR should be used 
for such epidemiological studies. 
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INTRODUCTION 
Human immunodeficiency virus (HIV) infection has 
now clearly emerged as a major health problem in Af- 
rica [Mann et al., 19881. Indeed, rates of 2-20% of in- 
fection among the sexually active age groups have been 
reported in urban centers of central Africa [Piot et al., 
19881. The spread of the viral infection appears to  be 
due mainly to heterosexual transmission. In this con- 
text, infection of babies born to  infected mothers might 
play a major role in the epidemiology of HIV infection. 
There is, however, no definitive data on this issue de- 
spite several ongoing studies [Andiman et al., 1988; 
Chirmule et al., 1988; Ryder et al., 19883. This is be- 
cause of the difficulty of initiating studies as well as to 
the absence of reliable markers for identification of 
HIV-infected newborns [Blanche et al., 1986; Gaetano 
et al., 1987; Goetz et al., 19881. In addition, clinical 
studies based on infant mortality can provide only in- 
direct estimates of the rate of transmission. 
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The polymerase chain reaction (PCR) has been 
shown recently to be a highly sensitive and direct tool 
for HIVl DNA analysis in infants born from HIV-in- 
fected mothers [Hart et al., 1988; Lauré et al., 1988; Ou 
et al., 19881. It is likely therefore that PCR may prove 
to  be valuable for the evaluation of HIV infection in 
babies in Africa. We have, consequently, investigated 
the feasibility of this approach using samples obtained 
in Brazzaville (Congo) in the context of a prospective 
study of infant survival associated with HIVl mater- 
nal infection. This approach was also used to analyze 
whether differences in epidemiological features of HIV 
infection in Europe and Africa might be associated 
with different rates of HIVl DNA-positive babies. 
PATIENTS AND METHODS 
Patients 
Two groups of subjects were studied (Table I) whose 
mothers were recruited either in maternity hospitals 
or mother-child clinics in Brazzaville. A 4% prevalence 
rate of anti-HIVl was previously observed in this area 
[Lallemant et al., 19881. Group I included eight new- 
borns of mothers anti-HIV1 positive a t  the time of de- 
livery. Blood samples were obtained l day after birth. 
Group II included 23 babies (11-48 weeks old, mean 
age = 27 weeks) born from HIV1-infected mothers. 
Nine of these had clinical manifestations (such as ad- 
enomegaly, hepatomegaly, weight loss, failure to  
thrive, pneumonia) consistent with HIV infection; four 
of them had clinical symptoms consistent with AIDS. 
Methods 
Serological tests. Blood samples from mothers and 
infants were tested for anti-HIV1 antibodies by enzyme 
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"Isolate LAV Wain -Hobson e t  
TGGGAAGTTC AATTAGGAATACC AC 
CCTACATACAAATCATCCATGTATTG 
ATGAGACACCAGGGATTAGATATCAGTACAATGTGCT 
GGAATCATTCAAGC ACAACC 
TCACTAGCCATTGCTCTCC 
GCACACAAAGGAATTGGAGGAAATGAACAAGTAGAT 
ATCCTCAGGAGGGGACCCAGAAATT 
GTGCTTCCTGCTGCTCCCAAGAACCC 
TCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGT 
al., 1985 
POI 2357-2381 
Pol 2639-2664 
Pol 2505-2541 
Pol 3831-3849 
Pol 3707-3742 
Pol 3605-3624 
Env 6870-6894 
Env 7342-7367 
Env 7120-7158 
Fig. 1. Localization on HIVl genome and nucleotide sequence of primers and probes used for PCR. 
without addition of cellular DNA to identify any con- 
tamination of the batch of primers. In addition, we 
were also able to  demonstrate that the primers used in 
this study did not identify HIV2 isolates (not shown). 
When strictly fulfilling all these criteria, positive re- 
sults obtained with one set of primers were considered 
as identifying HIVl DNA sequences. 
RESULTS 
For the 31 samples included in the study, amplifica- 
tion using ß-globin primers showed clearly positive re- 
sults after ethidium bromide staining (Fig. 2). How- 
ever, repeated DNA purification was initially 
necessary to obtain interpretable results. By using 
HIVl specific primers, located in the polymerase and 
envelope viral genes, positive results could be denion- 
strated after hybridization of the Southern blots with 
oligonucleotide probes (Fig. 2); the specificity of the 
results was assessed by repeated testing and by the 
absence of signals for the negative controls. 
Among the eight newborns in gsoup I, born to HIV1- 
infected mothers, six had detectable HIVl DNA se- 
quences in the PBL. In gsoup II, 17 of 23 sera were 
available at  the time of PCR assay (Table I). HIVl 
DNA was detected in PBL of 14 of 23 babies. Among 
the 14 babies positive by PCR, ten had positive or in- 
complete and two had negative Western blots. Among 
the nine babies negative by PCR, three (24,27, and 14 
weeks old) had positive or incomplete and two (41 and 
48 weeks old) had negative Western blots (Table I). 
Therefore, two of four babies (26 and 48 weeks old), 
who were seronegative a t  the time of PCR test, had 
HIVl DNA in PBL, these two individuals being asynip- 
tomatic. Eight (including the four with symptoms con- 
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remaining six of 31 samples were od)- positive with 
one set. 
DISC USSI ON 
This study provides direct information on mother to 
child transmission of HIVl in Africa and suggest.s t.hat 
a yery high rate should be expected. In addition. it 
show that the polymerase chain reaction assay can be 
successfully used for such st.ud ies performed in Africa. 
despite technical problems inherent to these kinds of' 
investigat.ions. Indeed. the tests mere performed using 
total blood leukocyte preparations collected and pre- 
pared in difficult circumstances. In such conditions. in- 
hibitors of Taq polymerase might. copurifs with the ge- 
nomic DNA Ide Franchis et al.. 19881: in particular, 
hemoglobin has been shown to inhibit in vitro ampli- 
ficat.ion IJ. Sninsky. Cetus Company, personal commu- 
nication i. Therefinre. i t  was import.ant to assess criti- 
cally the methodology hefore employing the PCR assay 
for such studies. Because of pot.entia1 technical prob- 
lems. the PCR procedure can cnrrently he performed 
only in TeSeiIrch laboratories. Repented DNA purifica- 
tion resulted in DNA of sufficient quality as shown by 
in vitro amplification using p-globin primers In addi- 
tion, three sets of' HII'l specific primers were used 
since previous studies [Laure et. al., lrt8Sl hase indi- 
cated bhat test.ing with only one set, may lead to false- 
negative results. 
Among 31 babies born to HIV1-infected mothers, 20 
1 6 4 ~ ;  1 were found to contain HIW DNA sequences in 
blood leukocytes. They included sis of eight netvborns 
and 14 of 23 bahies 11-48 weeks old. Thus. in this 
investigation. we directly demnnstrate a high rat.e of 
mother to child HIT'1 t.ransmission. This could not l ~ e  
predicted by the sernlogical t.us of the babies be- 
cause iif'the presence uf'mothe nti-HIV1 [Blnnche et 
al., 19891. The figure i;;: higher than t.hat previously 
observed in Europe: indeed. clinical studies as well its 
PCR assays performed in France and Switzerland aug- 
gested a 30-4Ocí rate of transmission [Laure et al.. 
1988: Blanche et al.. 1989: B. Ríach. personal commu- 
nication 1. A further point will he tn a 
vation o n  :I large number of saniples iv 
technical conditions among different laboratories. hd- 
ditional investigntions. possibly including HII-1 
mR.NX detection. will he needed to determine whether 
the high rate of HIVl transmission in Africa might be 
linked to an enhanced viral replication in the infected 
mothers. It will also he important to analyze the clin- 
ical implications of positive results nbtained with nnlp 
one set of primers. Indeed. the rates of positivity were 
455 when including piAtive result;;: with t w o  or three 
pnirs of primers as compared to the 1545 overall posi- 
tivity. Studies are also required to esamine whether 
infection occurs at birth and or during the first months 
crf life tin particular by breast feedingi. 
'The pre.sent work :ilso led to the identification of 
H11'1 DNA sequences in PBL from asynipt.nniaf.ic ba- 
hies 1 %  and 48 weeks old1 \vho were mti-Hl17 nega- 
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sistent with AIUS. see Table 11 of the li HI12 DNA- 
positive and one of' nine HIV DNA-negative babies lind 
clinical fwtures likelj- to  he related to HIT infection. 
The results obtained with the three sets of primers 
markedly differed tT;ihle II;  indeed seven of31 samples 
yielded pnsitive results with a l l  three set.$ of primers as  
compared to seven of 31 which were positive with two 
sets of primers but negittive with the third. iind the 
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tive at the time of PCR analysis. This finding raises the 
issue of latent HIVl infections, undetectable by con- 
ventional serological tests-a fact that might have im- 
portant clinical and epidemiological implications 
[Lauré et al., 19881. 
In conclusion, the PCR technique, performed under 
strictly controlled conditions, promises to be of great 
able to give a direct estimate of the HIVl mother to 
child transmission rate, and 2) it clearly demonstrates 
HIVl infection without the difficulties inherent in the 
interpretation of serological assays [Josse et al., 19881. 
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